There has been a marked increase in regional travel in Asia in the past decade. Worldwide, both international and domestic tourism is increasing and current projections for world tourist arrivals are 666 million in the year 2000, with nearly a third of these being Asian destinations, 1 reflecting an annual growth of 4.5% globally between 1988 and 2000, with the highest growth (12.1% per annum) expected to occur in Asia. This trend reflects rapid movement of large population subgroups which may pose an increased risk of travel-related illnesses, particularly communicable disease. Poor socioeconomic conditions, inadequate sanitation, and cultural and climatic differences between the countries of origin of the trav-elers and their travel destinations all contribute to this increase.
malaria endemic areas, 2 while in 1988 the malaria attack rate among travelers to Africa and Asia was 198 and 145 per 1,000,000 travelers respectively. 10 Malaria prophylaxis use among travelers to malaria endemic areas may be as low as 14%. 4 A lack of pretravel health advice from travel health care providers may account for prophylaxis underutilization 8 and the need for pretravel advice on health protection at the primary care level has been emphasized. 9 While most of the studies reported the prevalence of illness for travelers as a whole, Reid 11 reported the prevalence of illness among those aged 10-30 years is higher (53%) than those aged over 40 years (31%). Ahlm 12 also reported a similarly higher rate of illness among those aged 10-24 years (65%), than those aged 50-80 years (33%). Younger travelers then, may be at higher risk.
Hong Kong is an economically advanced, post industrial conurbation adjacent to southern mainland China. Its 1,095 square kilometers is inhabited by 6.8 million, principally ethnic Chinese people, 13 the majority of whom travel several times a year. In 1996, Hong Kong residents made over 37 million overseas visits, 56% more than in 1990, and 8% more than in 1995 (Hong Kong Tourist Association, written communication). Although an average of six trips was made by each resident in Hong Kong in 1996, the prevalence of travel-related morbidity is unknown. To develop a profile of travel related health risks, and to examine the prevalence and likely impact of travel health advice, we initiated a series of studies among different population groups in Hong Kong. This paper presents the results of a survey of young adults studying in the tertiary education sector. This is a very selective subject group, with higher educational attainment, who were assumed to be aware of travel health risks widely reported in the media. This group also has access to health care which is free at the time of use, and will offer travel advice and prophylaxis. Therefore, the level of travel health risks in this population group which is considered to be lower than others, will provide an estimate of the risks to other population groups with lower educational attainment.
Methods

Sample
All the students from the nine faculties of the University of Hong Kong enrolled in year 1 (n = 2,926) and year 3 (n = 2,630) were eligible for the survey, regardless of their ethnicity, age or gender. Records from the administrative section were used as the sampling frame. In those faculties which had several different disciplines, students from one or two disciplines were selected based on the number of students in the individual discipline (a minimum of 50 students), and the agreed timetable (daytime) for the survey. We estimated that a total of 1,067 subjects would be required, with an assumption that 50% of the subjects approached would respond to the questionnaire, and our resulting estimate was to fall within three percentage points, with a 95% confidence interval (p = .50 Ϯ 3%, 95% CI).
Procedures
Introductory letters were sent to all faculty secretaries and heads of departments explaining the purpose of the study, and seeking their cooperation in conducting the study. Seven out of nine faculties answered positively, and provided detailed timetables of classes, numbers of students in each class, and suitable dates for questionnaire administration. A date was then agreed with each faculty and/or individual lecturer responsible for particular teaching sessions. Students were not informed about this arrangement, and were given a brief introduction to the purpose of the survey prior to completing the questionnaire. Anonymity and confidentiality were assured and students were allowed to leave the room if they were not willing to participate. Questionnaires were distributed among students either before or after a lecture, and collected in a drop box placed near the exit door, or in the middle of the classroom. A researcher was available at the time of administration to answer any questions from students. For the two faculties which were unable to organize suitable student access, questionnaires were distributed with an envelope via the class representative and were collected at the survey office by internal mail.
Instruments
A structured self-administered questionnaire was used to obtain information on, general health and mental health status using Goldberg's 12-item General Health Questionnaire; 14, 15 physical activities scale; 16 substance use using the Youth Risk Behavior Survey 17 and drug resistance questionnaires; 18 sexual health status, knowledge about HIV infection and AIDS; 19, 20 and travel health status. Only travel health data are addressed in this paper. The instrument was presented in both English and Chinese. A covering letter with the questionnaire explained the purpose of the survey and asked for voluntary participation.
The reliability and validity of these instruments in the Hong Kong Chinese context have been reported elsewhere. 15, 21, 22 Pre-pilot and pilot studies identified problems with comprehension of the survey items, time required for completion, and acceptability of such surveys among university students. The Chinese translation of the questionnaire was back-translated and changes made to ensure conceptual and semantic equivalence. Cronbach's alphas of 0.77-0.88 indicated that all related items measured the same broad concept and that the responses to items were positively correlated.
Measurement
Respondents' demographic variables included age, gender, ethnicity, year of study, place of residence, parents' educational level, and family financial status. The prevalence of respondents' travel associated illness was assessed from their responses to questions about their travel experience during the previous 12 months (with response categories of none, 1-4 times, 5-9 times, 10-15 times and more than 15 times); country of travel subsequently categorized into four regions; whether they received pretravel health advice (with a yes/no forced choice response format) and the source of travel health advice (with response categories of none, general practitioners, travel clinic, travel agent, university health services and others); whether they have taken travel health precautions (with response categories of none, antidiarrheal, antimalarials, vaccinations, first aid medicines, took condoms, and others); types of health problems experienced during travel (with 22 possible response categories concatenated into four categories during analysis); whether they consulted a doctor for advice during travel (with a yes/no forced choice response format) and the frequency; whether they were hospitalized (with a yes/no forced choice response format) and for how long; health problems after returning from travel (with a yes/no forced choice response format); and the perceived cause of their illness (with response categories for problems associated with food, drinking water, weather, and others). Perceived health was measured using two statements on general health and current health status (with response categories of very good, good, bad, and very bad). The term "general health" was used to measure respondents' usual self-perceived health status and the term "current health" was used to measure respondents' perceived health status at the time of the survey.
Statistical Analysis
Data were entered as a dbase 3 file and analyzed using SPSS 6.1. Statistical analyses were performed on the total sample, on those who had traveled during the previous year, and on those who had developed health problems. Missing data were excluded from the analysis. Proportionate differences were analyzed using chisquared tests. To estimate relative risks, crude odds ratios (ORs) were obtained using Epi info 5. OR's adjusted for age and travel destination were obtained using logistic regression analysis.
Results
The questionnaire was fully completed by 701 (64%) of the 1,103 year 1 students approached, and 496 (66%) of the 746 year 3 students. The proportion of year 1 students in the study population was slightly higher (59%) than the university proportion (51%). The proportions of males and females were comparable to the proportions in year 1 and year 3 (43% vs. 44% and 57% vs. 56%, respectively). Eighty-nine (7%) of the 1,197 respondents did not respond to questions about travel health and were excluded, leaving 1,109 for analysis. Of these 1,109 respondents, 52% (578/1,109) had traveled outside Hong Kong at least once during the previous 1 year, and the analysis of travel related illness is based on these 578 respondents (2% of data were missing some items). Table 1 details the demographic background of the respondents with travel experiences ("travelers") and those without travel experiences ("nontravelers"). The proportions of females (64%) and year 3 students (49%) were greater amongst traveler respondents than nontraveler respondents (50% and 33%, respectively). Both travelers and nontravelers comprised mainly ethnic Chinese (98%). The proportion of respondents aged >20 years was greater amongst travelers (43%) compared to nontravelers (31%) ( 2 = 16.83, df = 1, p < .001). A higher proportion of traveler respondents' fathers were educated to college/university (21%) than fathers of nontraveler respondents (14%) ( 2 = 9.86, df = 1, p = .002).
Travelers Respondents
Travel Region and Travel Health Problems
Travelers had traveled to about 20 countries which were allocated to one of three categories, namely, developed countries, developing countries and mainland China. The characteristics of travelers by travel region are shown in Table 2 . As a single country, mainland China was the most frequent travel destination (39%), followed by developed countries (39%), and developing countries (22%). Forty-one percent (233/570) of the travelers had developed some kind of illness, 7% (41/570) consulted a doctor during travel, 2% (10/569) were hospitalized during travel, and 8% (48/568) developed health problems for which they consulted a doctor within 2 weeks after returning from travel. Upper respiratory tract infection was the most common health problem reported (22%), followed by gastrointestinal problems (15%), and other health problems (12%) (dermatological [9%], urogenital [1%], accidental [1%], and non-specific [1%]). No significant association was observed between travel region and other variables.
Health Advice and Precautions
Seventy-five percent of the travelers (429/571) took no travel health advice, and 48% (272/571) took no precautions before travel. There was no significant gender difference in receiving travel health advice, but more females than males took travel health precautions (56% vs. 45%). Forty-one percent (68/168) of those with travel health advice received it from nonexpert sources. A smaller proportion of those who had traveled to mainland China received travel health advice and precautions (21% and 50%, respectively) compared to those who had traveled to other reg ions (Europe/USA/Australia: 32% and 62%; Japan/Singapore/South Korea: 30% and 53%; other destinations: 26% and 54%). Although those who received travel health advice were more likely to take precautions (82%) ( 2 = 68.65, df = 1, p < .001) than were those who did not receive advice (42%), there was no significant association between seeking health advice and developing health problems. However, the prevalence of health problems was significantly ( 2 = 13.37, df = 1, p < .001) higher among those who took precautions. While only one-third of those without precautions developed health problems, about half of those who took precautions developed a health problem ( Table 3 ).
Perception of Health and Help Seeking
About 90% of the respondents perceived their general health as good (83%), or very good (7%), and about 80% of the respondents perceived their current health as good (75%), or very good (5%). Similar proportions of those who perceived their general health status and current health status as bad/very bad, or good/very good sought travel health advice (27% vs. 24% and 25% vs. 25% respectively). There was no association between perceived general and current health status, and seeking health advice. Note: Total number may not add up to 530 or 578 due to missing cases elsewhere.
* p value for 2 test. † those who had never smoked; ‡ those who had smoked at least once or a few times; § those who had never consumed alcohol (even on special occasions); ll those who had consumed alcohol at least once.
At Risk Travelers
Unadjusted and adjusted odds ratios for travelers who developed health problems during travel are shown in Table 4 . Illness was more prevalent amongst travelers aged >20 years old (OR = 1.49, 95% CI 1.06-2.10); those with family financial problems (OR = 1.60, 95% CI 1.02-2.51); those who had ever smoked (OR = 1.69, 95% CI 1.03-2.77); those who took health advice from nonprofessional sources (OR = 2.13, 95% CI 1.03-4.01); and those who perceived their current health status as bad or very bad (OR = 1.64, 95% CI 1.04-2.57). Those who took precautions were more likely to have experienced a health problem, compared to those who did not take precautions (OR = 1.88, 95% CI 1.33-2.63).
Discussion
The findings of this study clearly indicate that the development of health problems during travel is common among young Chinese adult travelers from Hong Kong. The attack rate of 41% in this study is in keeping with other reports with rates of between 37 23 and 42%. 9 Respiratory tract infections were the most commonly reported problems among travelers to all of the travel regions (22%).This is in line with the 21% reported among Swedish travelers. 12 Ahlm et al. 12 and McIntosh et al. 9 reported the prevalence of gastrointestinal problems among travelers at 21% and 20%, respectively. Our finding of 15% is slightly lower than these and other previous studies elsewhere. [24] [25] [26] These respiratory and gastrointestinal problems may be related in part to environmental conditions, particularly water pollution and personal hygiene. 5 However, the lack of correspondence between health problems and region visited suggests that for most travelers in Asia, the destination is not of key importance in this regard. McIntosh 9 reported that 11% of the 651 UK travelers in his study sought medical advice, compared with 7% in our survey group who received a doctor's advice while abroad. Hospitalization was requested in 2% of the respondents in this study, which is in keeping with the findings of McIntosh's study. 9 Those who declared themselves as ever-smokers were more likely to develop health problems during travel, compared to never smokers, which may reflect the multisystem adverse health effects of smoking, and be an indicator of higher risk lifestyles. Although, in this study the prevalence of seeking travel health advice was low (25%), this is similar to the figure of about 20% reported from McIntosh's study. 9 In general, the low rates of travel health advice may reflect the lack of awareness of travel health risks among the general population, and inadequate travel health promotion activities. On the other hand, protective benefits from taking advice are not reflected in this study because, those who took advice reported higher rates of health problems, which is consistent with findings of other studies. 9, 11 This may be the result of inadequate or inappropriate precautions, under reporting of precautionary measures, or the uptake of advice and preventive interventions by higher risk groups. Similarly, those who took precautions might have developed a level of over confidence, and involved themselves in more risky activities, increasing their exposure to risks. It is also possible that the precautions taken were not suitable for the risk respondents were exposed to.
The source of travel health advice is also important in determining its effectiveness. In this study, those who sought advice from nonprofessional sources (e.g., travel agent, friends), were twice as likely to develop health problems as were those who received this from professional sources (travel clinic, GPs, and university health center). Advice obtained from nonexpert sources may be either inappropriate or incomplete. The benefits of receiving health advice from professional sources rather than other sources are consistent with the findings of McIntosh's study conducted among UK travelers. 9 As with most surveys of this type, there are several limitations to this study. The data were collected through classroom or mail survey and the questionnaires were completed by the respondents themselves, without any direct supervision and only a portion of students returned completed questionnaires, raising questions about reliability and validity. This was checked by Cronbach's alpha index, and by comparing identical responses of the same respondent. Moreover, the anonymous nature of the study did not allow us to carry out a follow up. The individuals surveyed were students attending a university, and may not be representative of many young adults outside tertiary education. However, this study is the first of its type to provide information about the prevalence of travel-related illnesses in a young Chinese population. While this information could be used as baseline data, further studies targeting other adult population groups from different occupational sectors, and the general population, are needed to develop a more complete picture.
This survey indicates that almost one in two university students had experienced an illness during travel.
Taking pretravel health advice from nonprofessional sources was common among respondents, but taking precautions did not reduce health problems. The high incidence of illness among travelers with certain characteristics, (aged above 20 years, smokers, with difficult financial status, negative current health perceptions and seeking health advice from nonprofessional sources) suggests the need for specific and detailed travel health interventions to raise awareness of travel health risks, and to provide information on possible preventive measures, with a provision for good quality professional advice. The comprehensibility and effectiveness of the advice, and appropriateness of precautions taken, need scrutiny in randomized trials. Specific topics for pretravel health education, which will target higher risk travelers with preventive messages, need to be identified and evaluated. In Hong Kong, and in the Asia-Pacific region, more rigorous studies are urgently needed to develop interventions to minimize the risk of travel-related illnesses in the population.
